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Summary:

This document describes the considerations for the data rates and latencies for the design constraints for the codecs for speech enabled services

Latency Considerations
Survey of ASR vendors performed by ETSI Aurora gave figures of 700ms for “simple” tasks and between 1.5 to 3 seconds for “complex” tasks for the user response time [1].

Consider the case of a user response of: 700 msec (i.e. for “simple” tasks)

Uplink: 



100 ms 
Uplink RTP payload:
 

40 ms
Downlink: 



100 ms 
Downlink RTP payload: 

20 ms





---------
Total for transmission 

260 ms
Server side processing 

20 ms

Endpoint detection


180ms
Algorithmic delay available = user response time – transmission time – endpoint detection – server side processing i.e. 700 - 260 – 180 - 20  = 240 ms.
Data Rate Considerations
For GPRS single slot uplink operation is what is currently available on networks. In future while some devices may enable multi slot uplink connection, single slot will continue to be widespread and desirable from cost perspective.
For weak signal strength then CS1 coding will be invoked.

CS1 has 8 kbit/s available for RLC payload.

With 40ms per RTP payload. Ie. 25 headers per second.

Header compression RoHC at 4 bytes per header.

8 bytes for LLC and SNDCP headers

sub Network Dependent Convergence Protocol (SNDCP) header, 

Logical Link Control Layer (LLC)
Data rate for the headers = (4+8) x 25 x 8 = 2400 bps

For GPRS single slot CS1 the available source data rate = 8 – 2.4 = 5.6kbps

GERAN EDGE single slot (Coding scheme MCS-1) has 8.8kbps at RLC payload.

Available source data rate =  8.8 - 2.4 = 6.4 kbps 

[1]
ETSI STQ Aurora document AU/343/01 “Feedback from ASR Vendors Regarding Feature Vector Length and Response Time”, Qualcomm, June 2001 
